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~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above ts less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) f^/IONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1 )^ Responsive to communication(s) filed on 02 December 2002 . 
2a)n This action is FINAL. 2b)^ This action is non-final. ^ 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G, 213. 
Disposition of Claims 

4) ^ Claim(s) 205-231 is/are pending in the application. 

4a) Of the above claim(s) 205-209 and 219-223 is/are withdrawn from consideration. 

5) n Claim(s) Is/are allowed. 

6) IE1 Claim(s) 210-218 arid 224-231 is/are rejected. 
?)□ Claim(s) is/are objected to. 

8) n Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 13 The specification is objected to by the Examiner. 

10)0 The drawlng(s) filed on is/are: a)n accepted or b)^ objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
11 )□ The proposed drawing correction filed on is: a)n approved b)n disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) n The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§ 119 and 120 

13) E Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-{d) or (f). 

a)^AII b)n Some*c)n None of: 

1 Certified copies of the priority documents have been received. 

2. n Certified copies of the priority documents have been received in Application No. . 

3. ^ Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) ^ Acl^nowledgment is made of a claim for domestic priority under 35 U.S.C. § 1 19(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) n Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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DETAILED ACTION 



Application Status 



Claims 205-231 are pending in the application. 
Applicants' cancellation of claims 1-204, addition of claims 205-231, and election with traverse of Group 
II, claims 210-218 and 224-231 in Paper No. 8, filed 12/02/02, is acknowledged. 



1. Applicants traverse the restriction requirement on the grounds that there is minimal additional 
burden on the examiner to co-examine the claims of Groups V (new claims 219-221), XI (new claim 222) 
and XII (new claim 223), which are methods of using the polynucleotides of elected Group II, particularly 
in view of In re OchlalBxxA In re Brouwen Applicants' argument is not found persuasive. The method 
claims of Groups V, XI, and XII neither make nor use the polynucleotide of Group II and therefore, share 
no special technical feature as defined by PCT Rule 13.2 with the polynucleotide of Group II. If the claims 
of Group II are found to be allowable, then the claims of Groups V, XI, and XII will be evaluated to 
determine if they are directed to processes of making or processes of using the patentable product, and if 
so would be rejoined pursuant to the procedures set forth in the Official Gazette notice dated March 26, 
1996 (1184 O.G. 86; see also MPEP 821.04, In re Ochiai, and In re Brouwer). However, as the elected 
claims are not yet allowable and the claims of Groups V, XI, and XII are not drawn to methods of making 
and/or using the polynucleotide of Group II, rejoinder is not as yet required. 

Applicants further traverse the restriction requirement on the grounds that claims of Group I 
(new claims 205-209), drawn to a polypeptide encoded by the polynucleotide of Group II, a composition 
comprising said polypeptide, and methods of using said polypeptide, should be rejoined with the 
polynucleotide of Group II in view of the Administrative Regulations Under the PCT and the 
corresponding provisions in the MPEP. Applicants' argument is not found persuasive. The polynucleotide 
of Group II was known in the prior art at the time of the invention and therefore Groups I and II share 
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no special technical feature as defined by PCT Rule 13.2. For example, GenBank Accession Number 
AA806217 teaches a polynucleotide that comprises at least 60 contiguous nucleotides of SEQ ID NO:64. 

Claims 205-209 and 219-223 are withdrawn from further consideration pursuant to 37 CFR 
1.142(b), as being drawn to a non-elected invention, there being no allowable generic or linking claim. 

Claims 210-218 and 224-231 are being examined on the merits. 

Specification/Informalities 

2. The title of the invention is not descriptive. A new title is required that is clearly indicative of the 
invention to which the claims are directed. The following title is suggested: ''Polynucleotide Encoding a . 
Human Annexin 31 Polypeptide". See MPEP § 606.01. 

3. The attempt to incorporate subject matter into this application by reference to a hyperlink 
embedded in the specification (for example, page 62, line 17) is improper. Incorporation of subject 
matter into the patent application . by reference to a hyperlink and/or other forms of browser-executable 
code is considered to be an improper incorporation by reference. All references to hyperlinks should be 
removed from the specification. See MPEP 608.01 regarding hyperlinks in the specification and 608.01(p), 
paragraph I regarding incorporation by reference. 

4. Applicant has not complied with one or more conditions for receiving the benefit of an earlier 
filing date under 35 U.S.C. 119(e) as follows: An application in which the benefits of an earlier application 
are desired must contain a specific reference to the prior application(s) in the first sentence of the 
specification (37 CFR 1.78). 

If applicant desires priority under 35 U.S.C. 119(e) based upon a previously filed copending 
application, specific reference to the earlier filed application must be made in the instant application. This 
should appear as the first sentence of the specification following the title, preferably as a separate 
paragraph. 
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5. Claims 210 and 213-216 are objected to as depending from non-elected claims. It is suggested 
that tlie limitations of the non-elected claims be incorporated into the elected claims. For purposes of 
examination, claims 210 and 215 have been examined as though the limitations of claim 205 were recited 
in the claims. 

6. Claims 210, 215, and 217 are objected to because of the following Informalities: the term 
''naturally occurring" is grammatically incorrect and should be replaced with, for example, ''naturally- 
occurring". Appropriate correction is required. 

Claim Rejections - 35 USC § 101 

35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

7. Claims 210-218 and 224-231 are rejected under 35 U.S.C. 101 because the claimed Invention is 
not supported by either a specific and substantial asserted utility or a well-established utility. 

Claims 210-213, 217, and 218 are drawn to a polynucleotide encoding SEQ ID NO: 12, the 
polynucleotide of SEQ ID NO:64, or variants and fragments thereof. Claim 214 is drawn to a cell 
transformed with a recombinant polynucleotide. Claims 215 and 216 are drawn to a method of producing 
a polypeptide of SEQ ID NO: 12 or variants and fragments thereof. Claims 224 and 226-231 are drawn to 
a microarray or an array comprising the polynucleotide of SEQ ID NO:64 or variants and fragments 
thereof. Claim 225 is drawn to a method of generating an expression profile using the microarray of claim 
224. The claimed invention does not meet the utility requirement of 35 USC 101 because the specification 
provides no specific and substantial asserted utility or a well-established utility for the claimed 
polynucleotides. Applicants disclose the nucleic acid of SEQ ID NO:64 encodes the polypeptide of SEQ ID 
NO: 12 (see newly added claims) which is alleged to function as an annexin 31 polypeptide (see page 80 
of the instant specification). The specification asserts numerous uses for the polynucleotide of SEQ ID 
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NO:64 and an array comprising SEQ ID NO:64 such as for use in therapeutic applications (beginning at 
page 38 of the specification), diagnostic applications (beginning at page 51 of the specification), and 
expression of a polypeptide (page 31 of the specification). Regarding the asserted utilities of therapeutic 
and diagnostic applications, the specification provides no disclosure of a relationship between the 
polynucleotide of SEQ ID NO:64 to a speaTfc disease state that the polynucleotide of SEQ ID NO:64 
would be useful In diagnosing or treating. The specification merely provides a ''laundry list" of diseases 
that SEQ ID NO:64 may be used to treat or diagnose (see for example pages 38-40, 52, and 53). 
However, this disclosure provides no indication that the nucleic add of SEQ ID NO:64 has any role in a 
5pec//7C disease state or is indicative of a 5pec/>7c disease state, and if so, how a 5pec/>7c disease state 
could be treated and/or diagnosed using the nucleic acid of SEQ ID NO:64. Regarding the asserted utility 
of polypeptide expression, any nucleic acid has utility for polypeptide expression. 

In addition to the absence of a disclosed specific and substantial asserted utility or a well- 
established utility, additional experimentation Is required in order for one of ordinary skill in the art to 
ascertain the function of the polypeptide encoded by the polynucleotide of SEQ ID NO:64. Applicants 
assert the polypeptide of SEQ ID N0;12 functions as an annexin (see page 80 of the instant specification) 
based on sequence identity to an annexin 31 protein. Therefore, solely on the basis of having sequence 
identity to annexin 31, it appears that applicants conclude that the polypeptide encoded by SEQ ID 
NO:64 functions as an annexin. Functional assignment of an encoded polypeptide based on overall 
structural identity alone is known in the art to incorrectly predict protein function. For example. Smith et 
al. {Nat Biotech 15:1222-1223) teach that there are numerous cases In which homologous proteins have 
significant sequence similarity but have different functions. Furthermore, it is known in the art that 
sequence annotation alone cannot confirm the function of a polypeptide. For example, Brenner ( Trends in 
Genomics 15:132-133) teaches that without laboratory experiments to verify computational methods and 
their expert analysis, it is Impossible to know an encoded polypeptide's function (page 132, top right). As 
a specific example where sequence analysis would potentially incorrectly assign function, Seffernick et al. 
(7 fecte/7b/ 183:2405-2410) teach two polypeptides encoded by polynucleotides with greater than 99 % 
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identity (page 2407) with distinct functions (page 2405). Seffernick et al. teacii that their study ''underlies 
current genome annotation efforts where functional assignment based on >50% sequence identity are 
considered to be reasonably sound" (page 2409). Because the function of the polypeptide of SEQ ID 
NO: 12 has not been empirically determined, further experimentation would be required to determine the 
function of the encoded protein. Therefore, based on sequence annotation alone, it is unclear as to the 
function of the polypeptide of SEQ ID NO: 12 and thus, the polynucleotide of SEQ ID NO:64 has no 
specific real world use. 

The specification must teach a skilled artisan how to use what is claimed and not merely provide 
a blueprint for further experimentation in order for an artisan to identify a use for the claimed invention. 
Thus, the claimed polynucleotide is not supported by either a spedfic and substantial asserted utility or a 
well-established utility. Applicant's asserted utilities of the polynucleotide of SEQ ID NO:64 based on a 
predicted function of the polypeptide of SEQ ID NO: 2 constitutes utilities that require further research to 
identify or reasonably confirm a "real world" context of use. See Brenner v. Manson, 383 U.S. 519, 148 
USPQ 689 (Sup. Ct. 1966). This type of utility is not considered a "substantial utility". Here the claimed 
polynucleotide is suitable only for additional research. 

Claim Rejections - 35 USC§112, Second Paragraph 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall condude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

8. Claims 210, 213-218, and 224-231 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

a. Claims 210 (claims 213 and 214 dependent therefrom) and 215 are indefinite in the 
recitation of '"biologically-active." The specification discloses the meaning of this temi as "having 
structural, regulatory, or biochemical functions of a naturally occurring molecule" (page 14, lines 



Application/Control Number: 10/018,170 Page 7 

Art Unit: 1652 

28 and 29 of the instant specification). However, the scope of activities encompassed by this 
''definition" is vague and it is unclear from the definition of this term what functions of the 
protein of SEQ ID NO: 12 applicants intend as the meaning of ''biologically-active". It is suggested 
that the term "biologically-active" be replaced with a term that clearly defines applicant's 
intended biological function. 

b. Claim 216 is indefinite in the recitation of ''A method of claim 215". It is suggested that 
the term be replaced with, for example, "The method of claim 215". 

c. Claim 217 (claims 218 and 224-231 dependent therefrom) is indefinite in the recitation of 
"a polynucleotide complementary to a polynucleotide" in parts c) and d) of the claim. It is noted 
that the specification provides a definition for the term "complementary" at page 7 of the 
specification. However, it is unclear from this definition as to whether the complementary strand 
is a partial or complete complement. It is suggested that applicants clarif/ their meaning of the 
term "complementary" with, for example, ""a polynucleotide completely complementary to a 
polynucleotide", 

d. Claim 225 recites the limitation "the elements of the microarray" in line 4. There is 
insufficient antecedent basis for this limitation in the claim. In order to correct antecedent basis, 
it is suggested that, for example, applicants delete "the elements" from the term "the elements 
of the microarray". 

e. Claim 226 (claims 227-231 dependent therefrom) is confusing in the recitation of 
"nucleotide molecules comprises a first oligonucleotide". It is unclear as to how a nucleotide can 
comprise an oligonucleotide. It is suggested that applicants replace the term "nucleotide 
molecules" in lines 1 and 2 of claim 226 with, for example, "nucleic acid molecules". If such an 
amendment is made, applicants are advised to amend dependent claims 229-231 which also 
recite "nucleotide molecule", 

f. Claim 226 (claims 227-231 dependent therefrom) is indefinite in the recitation of 
"specifically hybridizable" in line 3. Neither the specification nor the claims provides a definition 
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for the term "specifically hybridizable" and It is unclear as to how complementary a 
polynucleotide must be to be "specifically hybridizable with at least 30 contiguous nucleotides of 
a target polynucleotide". It is suggested that the term "specifically hybridizable" be replaced with, 
for example, "completely complementary". 

Claim Rejections - 35 USC§ 112, First Paragraph 
The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification siiall contain a written description of the invention, and of the manner and process of mailing 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best 
mode contemplated by the inventor of carrying out his invention. 

9. Claims 210, 213-218, and 224-231 are rejected under 35 U.S.C. 112, first paragraph, as 
containing subject matter which was not described in the specification in such a way as to reasonably 
convey to one skilled In the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed Invention. 

Claim 210 parts b), c), and d) (claims 213 and 214 dependent therefrom) are drawn to a genus 
of polynucleotides encoding: a polypeptide comprising a naturally-occurring amino acid sequence that is 
at least 90 % identical to SEQ ID NO: 12, a biologically-active fragment of SEQ ID NO: 12, or an 
immunogenic fragment of SEQ ID NO: 12, respectively. Claim 215, parts b), c), and d) are drawn to a 
method of producing a genus of polypeptides as follows: a polypeptide comprising a naturally-occurring 
amino acid sequence that is at least 90 % identical to SEQ ID NO: 12, a biologically-active fragment of 
SEQ ID N0:12, or an immunogenic fragment of SEQ ID N0:12, respectively. Claim 217 parts b), d), and 
e) are drawn to a genus of polynucleotides comprising a naturally-occurring polynucleotide that is at least 
90 % identical to SEQ ID N0:2, complements thereof, and RNA equivalents thereof, respectively. Claim 
218 (claim 224 and 225 dependent therefrom) is drawn to a genus of polynucleotides comprising at least 
60 contiguous nucleotides of; SEQ ID NO:64 or a complement thereof, a naturally-occurring 
polynucleotide that is at least 90 % identical to SEQ ID NO:64 or a complement thereof, or RNA 
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equivalents thereof. Claims 226 (claims 228-231 dependent therefrom) and 227 are drawn to an array 
comprising a genus of nucleic acid molecules comprising a first oligo or polynucleotide that specifically 
hybridizes (claim 226) or is completely complementary (claim 227) with at least 30 contiguous 
nucleotides of a target polynucleotide of claim 217. The claims are rejected because the genera of 
polynucleotides and polypeptides produced therefrom have not been adequately described in the 
specification. 

The specification does not disclose the function of all polynucleotides or polypeptides produced 
therefrom as described above. The genus of polynucleotides and produced polypeptides as described 
above is a large variable genus with the potentiality of encoding proteins with functions other than the 
polypeptide of SEQ ID NO: 12 allegedly having annexin 31 function. Therefore, many functionally 
unrelated encoding polynucleotides are encompassed within the scope of these claims, including 
fragments and partial polynucleotide sequences. The specification discloses only a single species of the 
claimed genus, i.e., SEQ ID NO:64 encoding SEQ ID NO: 12, which is insufficient to put one of skill in the 
art in possession of the attributes and features of all species within the claimed genus. Regarding the 
term ''naturally occurring", the specification defines an ''allelic variant" (see page 13 of the instant 
specification) as an alternative form of the gene which may result in at least one mutation in the nucleic 
acid sequence. Alleles may result in altered mRNAs or polypeptides whose structure or function may or 
may not be altered. This definition does not provide any specific information about the structure of 
naturally occurring (alleles) variants of SEQ ID NO:64 (i.e., where are the regions within which mutations 
are likely to occur) nor discloses any function for naturally occurring variants. There is no description of 
the mutational sites that exist in nature, and there is no description of how the structure of SEQ ID 
NO:64 relates to the structure of any naturally occuring alleles. The general knowledge in the art 
concerning alleles dose not provide any indication of how one allele is representative of unknown alleles. 
The nature of alleles is such that they are variant structures, and in the present state of the art structure 
of one does not provide guidance to the structure of others. The genus of nucleic acids that comprise the 
claimed polynucleotides is a large variable genus with potentiality of encoding many different proteins. 
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Therefore, many functionally unrelated polynucleotides are encompassed within the scope of these 
claims. The specification discloses only a single species of the claimed genus (i.e., the sequence encoding 
SEQ ID NO: 12) which is insufficient to put one of sicill in the art in possession of the attributes and 
features of all species within the claimed genus. Therefore, one skilled in the art cannot reasonably 
conclude that the applicant had possession of the claimed invention at the time the instant application 
was filed. 

10. Even if applicants show a utility for the polynucleotide of SEQ ID NO:64 or the polypeptide of 
SEQ ID N0:12, the following rejection will apply: claims 210, 213-218, and 224-231 are rejected under 
35 U.S.C. 112, first paragraph, because the specification, while being enabling for the polynucleotide of 
SEQ ID NO:64, does not reasonably provide enablement for a// polynucleotides encoding the following 
polypeptides: a polypeptide comprising a naturally-occurring amino acid sequence that is at least 90 % 
identical to SEQ ID N0:1, a biologically active fragment of a polypeptide having an amino acid sequence 
of SEQ ID NO: 12, or an immunogenic fragment of SEQ ID NO: 12, respectively, (claim 210), a method of 
producing a// polypeptides as follows: a polypeptide comprising a naturally-occurring amino acid 
sequence that Is at least 90 % identical to SEQ ID NOrl, a biologically active fragment of a polypeptide 
having an amino acid sequence of SEQ ID NO: 12, or an immunogenic fragment of SEQ ID NO: 12, 
respectively, (claim 215), ^//polynucleotides comprising a naturally-occurring polynucleotide that is at 
least 90 % identical to SEQ ID NO:64, complements thereof, and RNA equivalents thereof, respectively 
(claim 217), ^//polynucleotides comprising at least 60 contiguous nucleotides of: SEQ ID NO:64 or a 
complement thereof, a naturally-occurring polynucleotide that is at least 90 % identical to SEQ ID NO:64 
or a complement thereof, and RNA equivalents thereof (claim 218), an array comprising 5// nucleic acid 
molecules comprising a first oligo or polynucleotide that specifically hybridizes (claim 226) or is 
completely complementary (claim 227) with at least 30 contiguous nucleotides of a target polynucleotide 
of claim 217 (claims 226 and 227). The specification does not enable any person skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and use the invention 
commensurate in scope with these claims. 
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Undue experimentation would be required for a skilled artisan to make and use the entire scope 
of nucleic acids, arrays, or produced polypeptides. Factors to be considered in determining whether 
undue experimentation is required, are summarized in In re Wands (858 F.2d 731, 8 USPQ 2nd 1400 
(Fed. Cir. 1988)) as follows: (1) the quantity of experimentation necessary, (2) the amount of direction or 
guidance presented, (3) the presence or absence of working examples, (4) the nature of the invention, 
(5) the state of the prior art, (6) the relative skill of those in the art, (7) the predictability or 
unpredictability of the art, and (8) the breadth of the claim(s). Claim 210 (claims 213 and 214 dependent 
therefrom), 215, 217, 218 (claim 224 and 225 dependent therefrom), 226 (claims 228-231 dependent 
therefrom) and 227 are so broad as to encompass any polynucleotide, array, or produced polypeptide as 
described above. The scope of the claims is not commensurate with the enablement provided by the 
disclosure with regard to the extremely large number of polynucleotides and produced polypeptides as 
broadly encompassed by the claims. Since the polynucleotide sequence determines sequences to which it 
can hybridize or an encoded protein's structural and functional properties, predictability of which changes 
in a polynucleotide can be tolerated and obtain the desired activity, i.e., the ability to hybridize to other 
polynucleotides encoding SEQ ID NO: 12 or encode SEQ ID NO: 12, requires a knowledge of and guidance 
with regard to which nucleotides of the encoding nucleic acid sequence, if any, are tolerant of 
modification and which are conserved (i.e. expectediy Intolerant to modification), and detailed knowledge 
of the ways in which the encoding nucleic acid structure relates to its function. However, in this case the 
disclosure is limited to SEQ ID NO:64. While recombinant and mutagenesis techniques are known, it is 
not routine in the art to screen for multiple nucleotide substitutions or multiple modifications, as 
encompassed by the instant claims, and the positions within an encoding nucleic acid's sequence where 
modifications can be made with a reasonable expectation of success in obtaining a nucleic acid with the 
ability to hybridize to other polynucleotides encoding SEQ ID NO: 12 or encode a polypeptide with the 
desired activity/utility are limited and the result of such modifications is unpredictable. The prior art 
teaches that modifications to an encoding nucleic acid, even minor modifications, may completely alter 
the function of the encoded protein sequence. As a representative example, Broun et al. {Science 
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282:1315-1317, 1998) teach that as few as four amino acid substitutions in a polypeptide having 
approximately 380 amino acids completely alters the enzymatic function of the polypeptide from a 
desaturase to a hydroxylase (see abstract). In addition, one skilled in the art would expect any tolerance 
to modification for a given encoded protein to diminish with each further and additional modification, e.g. 
multiple substitutions. 

The specification does not support the broad scope of the claims which encompass all 
polynucleotides and arrays comprising polynucleotides as described above because the specification does 
not establish: (A) regions of the nucleic acid structure which may be modified without affecting the ability 
to hybridize to other nucleic acids encoding SEQ ID NO: 12 or the activity of encoded SEQ ID NO: 12; (B) 
the general tolerance of SEQ ID NO: 12 to modification and extent of such tolerance; (C) a rational and 
predictable scheme for modifying any residues of SEQ ID NO: 12 with an expectation of obtaining the 
desired biological function; and (D) the specification provides insufficient guidance as to which of the 
essentially infinite possible choices is likely to be successful. 

Thus, applicants have not provided sufficient guidance to enable one of ordinary skill in the art to 
make and use the claimed Invention in a manner reasonably correlated with the scope of the claims 
broadly including all polynucleotides, arrays, and produced polypeptides as described above. The scope 
of the claims must bear a reasonable correlation with the scope of enablement {In re Fisher, 166 USPQ 
19 24 (CCPA 1970)). Without sufficient guidance, determination of having the desired biological 
characteristics is unpredictable and the experimentation left to those skilled in the art is unnecessarily, 
and improperly, extensive and undue. See //7/e Wands 858 F.2d 731, 8 USPQ2nd 1400 (Fed. Cir, 1988). 

C/a/m Rejections - 35 USC§ 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 
A person shall l^e entitled to a patent unless - 

(a) the invention was known or used by others in this cx)untry, or patented or described in a printed publication 
in this or a foreign country, before the invention thereof by the applicant for a patent. 



Application/Control Number: 10/018,170 Page 13 

Art Unit: 1652 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use 
or on sale in this country, more than one year prior to the date of application for patent In the United States. 

11. Claims 210, 217, and 218 are rejected under 35 U.S.C. 102(a) as being anticipated by Morgan et 
al. (GenBank Accession Number AJ009985; IDS reference 3; hereafter referred to as ''Morgan"). Claim 
210 fs drawn to (in pertinent part) a polynucleotide encoding a polypeptide selected from: a polypeptide 
comprising a naturally-occurring amino acid sequence that is at least 90 % identical to SEQ ID NO: 12, a 
biologically-active fragment of SEQ ID NO: 12, or an immunogenic fragment of SEQ ID N0:12. Claim 217 
is drawn to (in pertinent part) a polynucleotide selected from: a polynucleotide comprising a naturally- 
occurring nucleic acid sequence that is at least 90 % identical to SEQ ID NO:64 or a complement thereof, 
and RNA equivalents thereof. Claim 218 is drawn to a polynucleotide comprising at least 60 contiguous 
nucleotides of a polynucleotide selected from: a polynucleotide comprising SEQ ID N0:2 or a complement 
thereof, a polynucleotide comprising a naturally-occurring nucleic acid sequence that is at least 90 % 
identical to SEQ ID N0:2 or a complement thereof, and RNA equivalents thereof. Morgan teaches a 
polynucleotide that is 94 % identical to SEQ ID NO:64, comprises at least 60 contiguous nucleotides of 
SEQ ID NO:64, and encodes an annexin 31 (ANX31) polypeptide that is 99 % identical to SEQ ID NO: 12 
(see attached sequence comparison). This anticipates claims 210, 217, and 218 as written. 

12. Claim 218 is rejected under 35 U.S.C. 102(b) as being anticipated by Strausberg et al. (GenBank 
Accession Number AA806217; hereafter referred to as ''Strausberg"). Claim 218 is drawn to a 
polynucleotide as described above. Strausberg teaches a polynucleotide that comprises at least 60 
contiguous nucleotides of SEQ ID NO:64 (see attached sequence comparison). This anticipates claim 218 
as written. 

Claim Rejections - 35 USC§ 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner In which the Invention was made. 

13. Claims 213-215 are rejected under 35 U.S.C. 103(a) as being unpatentable over Morgan in view 
of Morgan et al. (FEBS Letters 434:300-304; hereafter referred to as ''Morgan (FEBS)". Claim 213 is 
drawn to a recombinant polynucleotide comprising a promoter sequence operably linked to a 
polynucleotide of claim 210 and claim 214 is drawn to a host cell transformed with the recombinant 
polynucleotide of claim 213. Claim 214 is drawn to (in pertinent part) a method of producing a 
polypeptide selected from: a polypeptide comprising a naturally-occurring amino acid sequence that is at 
least 90 % identical to SEQ ID NO: 12, a biologically-active fragment of SEQ ID NO: 12, or an 
immunogenic fragment of SEQ ID NO: 12. 

Morgan teaches a polynucleotide encoding ANX31 as described above. 

Morgan (FEBS) teaches expression, purification, and characterization of ANX31 will be required to 
study ANX31 (page 303, right column). 

Also, at the time of the invention, insertion of a nucleic acid into an expression vector for 
transformation of a host cell with said expression vector followed by expression and purification of the 
expressed protein was commonly practiced by an ordinarily skilled artisan. 

Therefore, it would have been obvious to one of ordinary skill in the art to combine the teachings 
of Morgan and Morgan (FEBS) to Insert the nucleic acid of Morgan into an expression vector, transform a 
host cell with said expression vector, and use said host cell for production and purification of ANX31 
protein. One would have been motivated to insert the nucleic acid of Morgan into an expression vector, 
transform a host cell with said expression vector, and use said host cell for production and purification of 
ANX31 protein in order to characterize the expressed protein as suggested by Morgan (FEBS). One would 
have a reasonable expectation of success for inserting the nucleic acid of Morgan into an expression 
vector, transforming a host cell with said expression vector, and using said host cell for production and 
purification of ANX31 protein because of the results of Morgan and Morgan (FEBS). Therefore, claims 
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213-215, drawn to a recombinant polynucleotide, liost cell, and method of producing a protein as 
described above would have been obvious to one of ordinary skill in the art. 

14. Claims 224-231 are rejected under 35 U.S.C. 103(a) as being unpatentable over Morgan in view 
of Morgan (FEBS) as applied to claims 213-215 above, and further in view of Lockhart et al. (US Patent 
6,040,138; hereafter referred to as 'lockhart"). Claim 224 is drawn to a microarray comprising a 
polynucleotide of claim 218, Claim 225 is drawn to a method of generating an expression profile using a 
microarray of claim 224. Claim 226 is drawn to an array comprising different nucleic acids attached to a 
solid substrate in distinct locations, wherein at least one of the nucleic acids comprises a nucleic acid that 
is hybridizable with at least 30 contiguous nucleotides of a nucleic acid of claim 217, Claims 227-231 
further limit the array of claim 226. 

Morgan teaches a polynucleotide encoding ANX31 as described above, 

Morgan (FEBS) teaches the expression pattern of overlapping ESTs that combine to encode 
ANX31 (page 301, Figure 2). Morgan (FEBS) teaches ANX31 has a distinct expression pattern from other 
annexins (page 303, left column) that suggests a regulatory or functional association with differentiating 
tissues or organs (page 310, left column). 

At the time of the invention, arrays and microarrays for monitoring gene expression by 
hybridization were well known in the art. For example, Lockhart teaches a method of monitoring gene 
expression by hybridization using a high density oligonucleotide array (column 2). Lockhart teaches the 
use of a linker to join the nucleic acid to the solid surface of the array (column 19). 

Therefore, it would have been obvious to one of ordinary skill in the art to combine the 
teachings of Morgan, Morgan (FEBS), and Lockhart to use the nucleotide sequence of Morgan to probe 
the expression pattern of ANX31 using an array as taught by Lockhart. One would have been motivated 
to use the nucleotide sequence of Morgan to probe the expression pattern of ANX31 using an array as 
taught by Lockhart in order to characterize the tissue expression pattern of ANX31 mRNA in 
differentiating tissues. One would have a reasonable expectation of success for using the nucleotide 
sequence of Morgan to probe the expression pattern of ANX31 using an array as taught by Lockhart 
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because of the results of Morgan and Lockhart. Therefore, claims 224-231, drawn to an array and a 
method of generating an expression profile as described above would have been obvious to one of 
ordinary sicill in the art. 

15. Claims 224 and 225 are rejected under 35 U.S.C. 103(a) as being unpatentable over Strausberg 
in view of Lockhart. Claim 224 is drawn to a microarray as described above. Claim 225 is drawn to a 
method of generating an expression profile as described above. 

Strausberg teaches a polynucleotide as described above. Strausberg teaches their nucleic acid 
was isolated from a normal prostate epithelial immortalized into a cell line using HPV. 

Lockhart teaches a method of using an array to monitoring gene expression as described above. 
Lockhart teaches that disease states, such as tumorgenesis, is characterized by differences in the 
expression levels of various genes (column 1). 

Therefore, it would have been obvious to one of ordinary skill in the art to combine the 
teachings of Strausberg and Lockhart to use the nucleotide sequence of Strausberg to probe the 
expression pattern of the nucleic acid using an array as taught by Lockhart. One would have been 
motivated to use the nucleotide sequence of Strausberg to probe the expression pattern of their nucleic 
acid using an array as taught by Lockhart in order to characterize the tissue expression pattern of the 
expressed mRNA in tumerous and non-tumerous prostate tissues in order to determine if the nucleic acid 
of Strausberg is involved in tumorgenesis. One would have a reasonable expectation of success for using 
the nucleotide sequence of Strausberg to probe the expression pattern using an array as taught by 
Lockhart because of the results of Strausberg and Lockhart. Therefore, claims 224 and 225, drawn to an 
array and a method of generating an expression profile as described above would have been obvious to 
one of ordinary skill in the art. 



Conclusion 

16. All claims are rejected. No claim is in condition for allowance. 
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Art Unit: 1652 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to David Steadman, whose telephone number is (703) 308-3934. The Examiner can normally 
be reached Monday-Thursday from 6:30 am to 5:00 pm. If attempts to reach the Examiner by telephone 
are unsuccessful, the Examiner's supervisor, Ponnathapura Achutamurthy, can be reached at (703) 308- 
3804. The FAX number for this Group is (703) 308-4242. Any inquiry of a general nature or relating to 
the status of this application or proceeding should be directed to the Art Unit receptionist whose 
telephone number fs (703) 308-0196. 

David J. Steadman, Ph.D. 




SEQ ID NO: 12 

HSA9985 

LOCUS 

DEFINITION 
ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



; Standard; 102 (a) 



linear PRI 02-OCT-1998 



REFERENCE 
AUTHORS 
TITLE 
JOURNAL 



REFERENCE 
AUTHORS 

TITLE 

JOURNAL 
MEDLINE 
PUBMED 
FEATURES 

source 



gene 
mRNA 

CDS 



BASE COUNT 
ORIGIN 



HSA9985 1772 bp mRNA 

Homo sapiens mRNA for annexin 31. 
AJ009985 

AJ009985.1 GI: 3688369 
annexin 31; annexin XXXI; ANX31 gene. 
Homo sapiens. 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 

1 {bases 1 to 1772) 
Morgaai,R.O. 

Direct Submission 

Submitted {31-JUL-1998) Department of Biochemistry and Molecular 
Biology, University of Oviedo, c/ Julian Claveria, E- 33 006 Oviedo, 
Asturias , Spain 

2 {bases 1 to 1772) 

Morgan , R . 0 . and Fernande z , M . P . 

Expression profile and structural divergence of novel human annexin 

31 

FEBS Lett. 434 (3), 300-304 (1998) 

98413874 

9742942 

Location/Qualifiers 
1. .1772 

/organism="Homo sapiens" 
/db_xref ="taxon: 9606" 
/clone="IDs 212319 and 111373" 
/tissue_type=" liver, spleen" 

/clone_lib="lNFLS cDNA library fetal liver spleen" 
/dev_stage=" fetus, 20 day p.c." 

/note=" supplied by I.M.A.G.E. Consortium (LLNL) , 

(UK-HGMP-RC) " 

1. .1772 

/gene*"ANX3a" 

1. .1772 

/gene="ANX31" 

/product- "annexin 31 (annexin XXXI)" 

437. .1453 

/gene="ANX31" 

/note=" contains annexin homologous tetrad with naturally 

mutated type II calcium-binding sites" 

/codon_start=l 

/products "annexin 31 (cuinexin XXXI) " 
/protein_id*"CAA08933 .1" 
/db_xref="GI:3688370" 
/db_xref = " SPTREMBL : O7602 7 " 

/ 1 rans 1 a t i on= " MAPSLTQE I LSHLGLASKTAAWGTLGTLRTFLNFS VDKDAQRLL 
RAITGQGVDRSAIVDVLTNRSREQRQLISRNFQERTQQDLMKSLQAALSGNLERIVMA 
LLQPTAQFDAQELRTALKASDS AVDVAI E I LATRT P PQLQECLAVYKHNFQVEAVDGI 
TSETSGILQDLLLALAKGGRDSYSGIIDYNLAEQDVQALQRAEGPSREETVA^PVFTQR 
NPEHLIRVFDQYQRSTGQELEEAVQNRFHGDAQVALLGLASVIKNTPLYFADKLHQAL 
QETE PNYQVLIRI LI SRCETDLLS IRAEFRKKFGKSLYSSLQDAVKGDCQSALLALCR 
AEDM" 

414 a 508 c 463 g 387 t 



Alignment Scores: 

Pred. No.: 6.66e-129 Length: 1772 

Score: 1697.00 Matches: 344 

Percent Similarity: 99.42% Conservative: 0 

Best Local Similarity: 99.42% Mismatches: 1 

Query Match: 98.84% Indels: 1 

DB: 9 Gaps: 0 



US-10-018-170-12 (1-345) x HSA9985 (1-1772) 



Qy 1 MetSerValThrGly-GlyLysMetAlaProSerLeuThrGlnGluIleLeuSerHisLe 20 

lllllllllllllll illllilllllllllllllillllllllllllllllllllllll 
Db 415 ATGTCTGTGACTGGCGGGGAAGATGGCACCGTCCCTCACCCAGGAGATCCTCAGCCACCT 474 



Wy 


20 


lllllllllllllllllllllllllllllllliillllllllllllMIIIIIIIIMII 


40 


Db 


475 


GGGCCTGGCCAGCAAGACTGCAGOSTGGGGGACCCTGGGCACCCTCAGGACCTTCTTGAA 


534 


Ov 

wy 


40 


nPheSerValAspLysAspAlaGlnArgLeuLeuArgAlalleThrGlyGlnGlyValAs 

IIIIMIIIillllllMlilllllllllllllllMIIIIIIMIIIIIIIIMIIIII 


60 


Db 


535 


CTTCAGCGTGGACAAGGATGCGCAGAGGCTACTGAGGGCCATTACTGGCCAAGGCGTGGA 


594 


rjv 

xY 


60 


pArgSerAlalleValAspValLeuThrAsnArgSerArgGluGlnArgGlnLeuIleSe 

llllllllllllllllllltllllllllllllllllMllllllllllllllllllllll 


80 


Db 


595 


CCGCAGTGCCATTGTGGACGTGCTGACCAACCGGAGCAGAGAGCAAAGGCAGCTCATCTC 


654 




80 


T-aycfZlQnPb*^m nOliiAircrTyiTrOlnCllnAs'nTj^iiMet'IjvaSer'LeTiGlilAlaAlaLeuSe 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


100 


Db 


655 


ACGAAACTTCCAGGAGCGCACCCAACAGGACCTGATGAAGTCTCTACAGGCAGCACTTTC 


714 




100 


z'GlyAsnLcuGluAz'glleValMfitAlalieuIiGuGlziPz'OThi'AlaGlnPheAspAlaGl 

IIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIII 


120 


Db 


715 


CGGCAACCTGGAGAGGATTGTGATGGCTCTGCTGCAGCCCACAGCCCAGTTTGACGCCCA 


774 


Ov 
vy 


120 


nGluLeuArgThrAlaLeuLysAlaSeirAspSerAlaValAspValAlalleGluIleLe 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


140 


Db 


775 


GGAATTGAGGACAGCTCTGAAGGCCTCAGATTCTGCTGTGGACGTGGCCATTGAAATTCT 


834 


Ov 

wy 


140 


uAlaThrArgThrProProGlnLeuGlnGluCysLeuAlaValTyrLysHisAsnPheGl 


160 


Db 


835 


IIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIllllllllllllllllllllllll 

TGCCACTCGAACCCCACCCCAGCTGCAGGAGTGCCTGGCAGTCTACAAACACAATTTCCA 


894 


Ov 


160 


11 V A XwX lArlJi. d V O X/^D^^O^X XCXllX i^wXXJXUiX- IXX iJN^XV7Xjr XX^J^w L^wXlxr^O jb/i-lG VA^W kAX4W 

llllllllllllllll IIIIIIIIIIIIIIIIIIMIllllllllllllllllllll 

GGTGGAGGCTGTGGATGGCATCACATCTGAGACCAGTGGCATCTTGCAGGACCTGCTGTT 


180 


Db 


895 


954 


Ov 


180 


iiM ^Ti*iii Al aTiVcsfiT vni vATaAcs'oQiaTTvrSp'rfil vT 1 pTlpA<?'oTv"rAQnLiPuAlaGl 


200 


Db 


955 


lllllllllllllllllllllllllllllllllllllllllllllillllllllllllll 

GGCCCTGGCCAAGGGGGGCCGTGACAGCTACTCTGGAATCATTGACTATAATCTGGCAGA 


1014 


Ov 
vy 


200 


uGlnAspValGlnAlaLeuGlnArgAlaGluGlyProSerArgGluGluThrTrpValPr 
lllllllllllllllllllllllllllllllllllllllillllllllllllllllllll 


220 


Db 


1015 


ACAAGATGTCCAGGCACTGCAGCGGGCAGAAGGACCTAGCAGAGAGGAAACATGGGTCCC 


1074 


Ov 
vy 


220 


oVal PheThrGlnArgAsnProGluHl s Leu 1 1 eArgVal PheAspGlnTy rGlnAirgSe 

liiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 


240 


Db 


1075 


AGTCTTCACCCAGCGAAATCCTGAACACCTCATCCGAGTGTTTGATCAGTACCAGCGGAG 


1134 


Ov 
vy 


240 


rThrGlyGlnGluLeuGluGluAlaValGlnAsnArgPheHisGlyAspAlaGlnValAl 

1 M 1 1 1 1 1 1 11 1 1 1 1 1 1 1 1 1 1 n 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


260 


Db 


1135 


CACTGGGCAAGAGCTGGAGGAGGCTGTCCAGAACCGTTTCCATGGAGATGCTCAGGTGGC 


1194 


Ov 

wy 


260 


aLisuLsuGlyLsviAlaSfii'ValllGLysAsnTh.irPiroIjSxiTyr'Ph.sAlaAspIjysLs'u.Hi 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii 

TCTGCTCGGCCTAGCTTCGGTGATCAAGAACACACCGCTGTACTTTGCTGACAAACTTCA 


280 


Db 


1195 


1254 


Ov 
wy 


280 


sGlnAl aLeuGlnGlu.ThirGluPx'oAsiiTyi'GlnValLeuIleAirgI IsLeuI leSeirAi" 

liiiiliiliiililllliliiiliilililliiiiilliliiliiililliiiliilil 


300 


Db 


1255 


TCAAGCCCTCCAGGAAACTGAGCCCAATTACCAAGTCCT6ATTCGCATCCTTATCTCTCG 


1314 


Qy 


300 


gCysGluThrAspLeuLeuSerlleArgAlaGluPheArgLysLysPheGlyLysSerLe 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


320 


Db 


1315 


ATGTGAGACTGACCrTCTGAGTATCAGAGCTGAGTTCAGGAAGAAATTTGGGAAGTCCCT 


1374 


Qy 


320 


uTyrSerSerLeuGlnAspAlaValLysGlyAspCysGlnSerAlaLeuLeuAlaLeuCy 

IIIIIIIIIIIIIIIIMIIIIIIIIIIMIIIIIIIIIIIIMIillllllllllllll 


340 


Db 


1375 


CTACTCTTCTCTCCAGGATGCAGTGAAAGGGGATTGCCAGTCAGCCCTCCTGGCCTTGTG 


1434 


Qy 


340 


sArgAlaGluAspMet 345 
llllllllllllllll 




Db 


1435 


CAGGGCTGAAGACATG 1450 





SEQ ID NO: 64; OLIGO; 102(a) 
HSA9985 

LOCUS HSA9985 1772 bp inRNA linear PRI 02-OCT-1998 

DEFINITION Homo Sapiens mRNA for annexin 31. 

ACCESSION AJ009985 

VERSION AJ009985.1 GI: 3688369 

KEYWORDS annexin 31; annexin XXXI; ANX31 gene. 

SOURCE Homo sapiens. 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 
REFERENCE 1 (bases 1 to 1772) 

AUTHORS Morgan , R . 0 . 

TITLE Direct S\xbmission 

JOURNAL Submitted {31-JUL-19 98) Department of Biochemistry and Molecular 
Biology, University of Oviedo, c/Julian Claveria, E-33006 Oviedo, 
Asturias, Spain 
REFERENCE 2 (bases 1 to 1772) 

AUTHORS Morgan, R.O. and Fernandez , M. P, 

TITLE Expression profile and structural divergence of novel human annexin 

31 

JOURNAL FEBS Lett. 434 (3), 300-304 (1998) 
MEDLINE 98413874 
PUBMED 9742942 
FEATURES Location/Qualifiers 
source 1. ,1772 

/organism="Homo sapiens" 
/db_xref="taxon: 9606" 
/clone="IDs 212319 and 111373" 
/tissue_type=" liver, spleen" 

/clone_lib="lNFLS cDNA library fetal liver spleen" 

/dev_stage=" fetus, 20 day p.c." 

/note=s" supplied by I.M.A.G.E. Consortium (LLNL) , 

(UK-HGMP-RC) " 
gene l. .1772 

/gene="ANX31" 
mRNA 1. ,1772 

/gene«"ANX31" 

/products "annexin 31 (annexin XXXI)" 
CDS 437. .1453 

/gene«"ANX31" 

/note* " contains ginnexin homologous tetrad with naturally 

mutated type II calcium-binding sites" 

/codon_start=l 

/product =" annexin 31 (annexin XXXI) " 
/protein_id="CAA08933 .1" 
/db_xref = " GI ; 3 6 8 8 3 7 0 " 
/db_xref = " SPTREMBL : 07 6 02 7 " 

/translation= "MAPSLTQEILSHLGLASKTAAWGTLGTLRTFLNFSVDKDAQRLL 
RAITGQGVDRSAIVDVLTNRSREQRQLISRNFQERTQQDLMKSLQAALSGNLERIVMA 
LLQPTAQFDAQELRTALKASDSAVDVAIEILATRTPPQLQECLAVYKHNFQVEAVDGI 
TSETSGILQDLLLALAKGGRDSYSGIIDYNLAEQDVQALQRAEGPSREETWVPVFTQR 
NPEHLIRVFDQYQRSTGQELEEAVQNRFHGDAQVALLGLASVIKNTPLYFADKLHQAL 
QETEPNYQVLIRI LI SRCETDLLS IRAEFRKKFGKSLYSSLQDAVKGDCQSALLALCR 
AEDM" 

BASE COUNT 414 a 508 C 463 g 387 t 

ORIGIN 

Query Match 74.0%; Score 1360; DB 9; Length 1772; 

Best Local Similarity 99.7%; Pred. No. 0; 

Matches 1750; Conservative 0; Mismatches 3; Indels 2; Gaps 2; 

Qy 1 TGAGTGGAGTTCACTCACATGGATTGAGGCCCAGTTCCTGGGAGAAGAGATGCTGGGCAG 60 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
Db 12 TGAGTGGAGTTCACTCACATGGATTGAGGCCCAGTTCCTGGGAGAAGAGATGCTGGGCAG 71 

Qy 61 GAAGGTGTCTGCATGTGGGACTCTGTACAGCCCGGTCCTCTCCCACATCTG6GAGGGGCC 120 

lllllllllllllllllllllllllllllllllllllllllllillllllllllllllil 
Db 72 GAAGGTGTCTGCATGTGGGACTCTGTACAGCCCGGTCCTCTCCCACATCTGGGAGGGGCC 131 

Qy 121 AGAGTCAGACAACTGCTGGGTTCGTCCCTAAGAGAGGTCATCTGACTGGCTGTTCAGCCT 180 



Illlllllllllllllllllllllilllllllllllllllllllllllllllllllllll 

132 AGAGTCAGACAACTGCTGGGTTCGTCCCTAAGAGAGGTCATCTGACTGGCTGTTCAGCCT 



Db 


132 


AGAGTCAGACAACTGCTGGGTTCGTCCCTAAGAGAGGTCATCTGACTGGCTGTTCAGCCT 


191 


Qy 


181 


AGGCTGCACACACCCCCACTTTCCTCTACCAGGCCACACCGGAGGCAGTGCTCACACAGG 


240 


Db 


" 192 


lllllllllllllllllllllllllllllllllllllllllll llllllllllllllll 
AGGCTGCACACACCCCCACTTTCCTCTACCAGGCCACACCGGA-GCAGTGCTCACACAGG 


250 


Qy 


241 


CAAGCTACCAGGCCACAACAACGACACCCACCTCACCTCTGGCACCTCTGAGCATCCACG 


300 


Db 


251 


III ilMIIMIIIilllllllllllllillllllllililllllMIIMIIilllll 

CAATCTACCAGGCCACAACAACGACACCCACCTCACCTCTGGCACCTCTGAGCATCCACG 


310 


Qy 


301 


TACTTGCAAGAACTCTTGCTCACATCAGCTAAGAGATTGCACCTGCTGACCTAGAGATTC 

IIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
TACTTGCAAGAACTCTTqCTCACATCAGCTAAGAGATTGCACCTGCTGACCTAGAGATTC 


360 


Db 


311 


370 


Qy 


361 


CGGCCTGTGCTCCTGTGCTGCTGAGCAGGGCAACCAGTAGCACCATGTCTGTGACTGGC- 


419 


Db 


371 


lllllllllllllllllllllllllllllllll llllllllllllllll III II II III 
CGGCCTGTGCTCCTGTGCTGCTGAGCAGGGCAACCAGTAGCACCATGTCTGTGACTGGCG 


430 


Qy 


420 


GGGAAGATGGCACCGTCCCTCACCCAGGAGATCCTCAGCCACCTGGGCCTGGCCAGCAAG 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIII 

GGGAAGATGGCACCGTCCCTCACCCAGGAGATCCTCAGCCACCTGGGCCTGGCCAGCAAG 


479 


Db 


431 


490 


Qy 


480 


ACTGCAGCGTGGGGGACCCTGGGCACCCTCAGGACCTTCTTGAACTTCAGCGTGGACAAG 


539 


Db 


491 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIMIIIIII 
ACTGCAGCGTGGGGGACCCTGGGCACCCTCAGGACCTTCTTGAACTTCAGCGTGGACAAG 


550 


Qy 


540 


GATGCGCAGAGGCTACTGAGGGCCATTACTGGCCAAGGCGTGGACCGCAGTGCCATTGTG 


599 


Db 


551 


IIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 
GATGCGCAGAGGCTACTGAGGGCCATTACTGGCCAAGGCGTGGACCGCAGTGCCATTGTG 


610 


Qy 


600 


GACGTGCTGACCAACCGGAGCAGAGAGCAAAGGCAGCTCATCTCACGAAACTTCCAGGAG 


659 


Db 


611 


IIMIMIIIIIIIIIMIIMIMIMIIIIIMIIIIIMIIIIIIIIIIIIIIIIII 

GACGTGCTGACCAACCGGAGCAGAGAGCAAAGGCAGCTCATCTCACGAAACTTCCAGGAG 


670 


Qy 


660 


CGCACCCAACAGGACCTGATGAAGTCTCTACAGGCAGCACTTTCCGGCAACCTGGAGAGG 

IIIIIIIIIIIIIIIIMIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIII 

CGCACCCAACAGGACCTGATGAAGTCTCTACAGGCAGCACTTTCCGGCAACCTGGAGAGG 


719 


Db 


671 


730 


Qy 


720 


ATTGTGATGGCTCTGCTGCAGCCCACAGCCCAGTTTGACGCCCAGGAATTGAGGACAGCT 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
ATTGTGATGGCTCTGCTGCAGCCCACAGCCCAGTTTGACGCCCAGGAATTGAGGACAGCT 


779 


Db 


731 


790 


Qy 


780 


CTGAAGGCCTCAGATTCTGCTGTGGACGTGGCCATTGAAATTCTTGCCACTCGAACCCCA 

IIIIIMIIIIIIIIIIIilllllllllllllllllllMIIIIIIIIIIIIIIIIIIII 
CTGAAGGCCTCAGATTCTGCTGTGGACGTGGCCATTGAAATTCTTGCCACTCGAACCCCA 


839 


Db 


791 


850 


Qy 


840 


CCCCAGCTGCAGGAGTGCCTGGCAGTCTACAAACACAATTTCCAGGTGGAGGCTGTGGAT 


899 


Db 


851 


llilllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
CCCCAGCTGCAGGAGTGCCTGGCAGTCTACAAACACAATTTCCAGGTGGAGGCTGTGGAT 


910 


Qy 


900 


GACATCACATCTGAGACCAGTGGCATCTTGCAGGACCTGCTGTTGGCCCTGGCCAAGGGG 


959 


Db 


911 


1 lllllllllllllllllllllllllllillllllllllllllllllllllllllllll 
GGCATCACATCTGAGACCAGTGGCATCTTGCAGGACCTGCTGTTGGCCCTGGCCAAGGGG 


970 


Qy 


960 


GGCCGTGACAGCTACTCTGGAATCATTGACTATAATCTGGCAGAACAAGATGTCCAGGCC 


1019 


Db 


971 


Nil IIIMIIMIMIIIMIIIMIIIIIIIIIMIIIIIIIIMIIIIIII Mill 

GGCCGTGACAGCTACTCTGGAATCATTGACTATAATCTGGCAGAACAAGATGTCCAGGCA 


1030 


Cm 

vy 


1020 


IIIMIIIIIIillllllllMllllllinillMIIIIIIIIMIIIillllllllll 

CTGCAGCGGGCAGAAGGACCTAGCAGAGAGGAAACATGGGTCCCAGTCTTCACCCAGCGA 


1079 


Db 


1031 


1090 


Qy 


1080 


AATCCTGAACACCTCATCCGAGTGTTTGATCAGTACCAGCGGAGCACTGGGCAAGAGCTG 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
AATCCTGAACACCTCATCCGAGTGTTTGATCAGTACCAGCGGAGCACTGGGCAAGAGCTG 


1139 


Db 


1091 


1150 


Qy 


1140 


GAGGAGGCTGTCCAGAACCGTTTCCATGGAGATGCTCAGGTGGCTCTGCTCGGCCTAGCT 


1199 


Db 


1151 


IIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

GAGGAGGCTGTCCAGAACCGTTTCCATGGAGATGCTCAGGTGGCTCTGCTCGGCCTAGCT 


1210 



Qy 


1200 


TCGGTGATCAAGAACACACCGCTGTACTTTGCTGACAAACTTCATCAAGCCCTCCAGGAA 
t t 1 1 1 1 t 1 1 t 1 1 t 1 1 1 1 1 ( 1 1 t 1 ( ( 1 t 1 1 f 1 ( 1 t t 1 ( ( 1 t ( ( ( ) 1 1 1 1 1 1 t 1 ( 1 1 t 1 ( t I 


1259 


Db 


1211 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
TCGGTGATCAAGAACACACCGCTGTACTTTGCTGACAAACTTCATCAAGCCCTCCAGGAA 


1270 


QY 


1260 


ACTGAGCCCAATTACCAAGTCCTGATTCGCATCCTTATCTCTCGATGTGAGACTGACCTT 

tii}fj>i>iiij}}ii)jijijjf]iijiijjiijitjtjii)iij|jiijitjjj]ii 


1319 


Db 


1271 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIII 

ACTGAGCCCAATTACCAAGTCCTGATTCGCATCCTTATCTCTCGATGTGAGACTGACCTT 


1330 


Qy 


1320 


CTGAGTATCAGAGCTGAGTTCAGGAAGAAATTTGGGAAGTCCCTCTACTCTTCTCTCCAG 


1379 


Db 


1331 


1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
CTGAGTATCAGAGCTGAGTTCAGGAAGAAATTTGGGAAGTCCCTCTACTCTTCTCTCCAG 


1390 


Qy 


1380 


GATGCAGTGAAAGGGGATTGCCAGTCAGCCCTCCTGGCCTTGTGCAGGGCTGAAGACATG 
1 1 1 I t 1 1 ( t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 1 1 t 1 1 1 t 1 1 1 1 i 1 


1439 


Db 


1391 


IIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

GATGCAGTGAAAGGGGATTGCCTVGTCAGCCCTCCTGGCCTTGTGCAGGGCTGAAGACATG 


1450 


Qy 


1440 


TGAGACTTCCCTGCCCCACCCCACATGACATCCGAGGATCTGAGATTTCCGTGTTTGGCT 
1 t 1 1 1 1 1 1 1 1 t 1 1 1 1 1 t 1 1 1 1 1 1 1 1 t 1 1 1 1 1 t 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


1499 


Db 


1451 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
TGAGACTTCCCTGCCCaVCCCCACATGACATCOSAGGATCTGAGATTTCCGTGTTTGGCT 


1510 


Qy 


1500 


GAACCTGGGAGACCAGCTGGGCCTCCAAGTAGGATAACCCCTCACTGAGCACCACATTCT 

Illlltllll1lll1llll111lllkllllltllllltlllll(lllllllkltlll1ll 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

GAACCTGGGAGACCAGCTGGGCCTCCAAGTAGGATAACCCCTCACTGAGCACCACATTCT 


1559 


Db 


1511 


1570 


Qy 


1560 


CTAGCTTCTTGTTGAGGCTGGAACTGTTTCTTTAAAATCCCTTAATTTTCCCATCTCAAA 
1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
CTAGCTTCTTGTTGAGGCTGGAACTGTTTCTTTAAAATCCCTTAATTTTCCCATCTCAAA 


1619 


Db 


1571 


1630 


Qy 


1620 


ATTATATCTGTACCTGGGTCATCCAGCTCCTTCTTGGGTGTGGGGAAATGAGTTTTCTTT 


1679 


Db 


1631 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
ATTATATCTGTACCTGGGTCATCCAGCTCCTTCTTGGGTGTGGGGAAATGAGTTTTCTTT 


1690 


Qy 


1680 


GATAGTTTCTGCCTCACTCATCCCTCCTGTACCCTGGCCAGAACATCTCACTGATACTCG 


1739 


Db 


1691 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
GATAGTTTCTGCCTCACTCATCCCTCCTGTACCCTGGCCAGAACATCTCACTGATACTCG 


1750 


Qy 


1740 


AATTCTTTTGGCAAA 1754 




Db 


1751 


lllllllllllllll 
AATTCTTTTGGCAAA 1765 





SEQ ID N0:64; Standard; 102(a) 
HSA9985 

LOCUS HSA9985 1772 bp itiRNA linear PRI 02-OCT-1998 

DEFINITION Homo Sapiens mRNA for annexin 31. 

ACCESSION AJ009985 

VERSION AJOOSSaS.l GI: 3688369 

KEYWORDS annexin 31; annexin XXXI; ANX31 gene. 

SOURCE Homo sapiens . 

ORGANISM Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 
REFERENCE 1 (bases 1 to 1772) 

AUTHORS Morgan , R . 0 . 

TITLE Direct Submission 

JOURNAL Submitted {31-JUL-1998) Department of Biochemistry and Molecular 
Biology, University of Oviedo, c/ Julian CI aver ia, E- 330 06 Oviedo, 
Asturias, Spain 
REFERENCE 2 (bases 1 to 1772) 

AUTHORS Morgan, R.O. and Fernandez , M . P . 

TITLE Expression profile and structural divergence of novel human annexin 
31 

JOURNAL FEBS Lett. 434 (3), 300-304 (1998) 
MEDLINE 98413874 
PUBMED 9742942 
FEATURES Location/ Qualifiers 

source 1. .1772 

/organism="Homo sapiens" 
/db_xref="taxon: 9606" 
/clone="IDs 212319 and 111373" 
/tissue_type=" liver, spleen" 

/clone_lib="lNFLS cDNA library fetal liver spleen" 
/dev_stage=" fetus, 20 day p.c." 

/note=" supplied by I.M.A.G.E, Consortium (LLNL) , 

(UK-HGMP-RC) " 
gene 1. .1772 

/gene="ANX31" 
mRNA 1. .1772 

/gene="ANX31« 

/product =" annexin 31 (annexin XXXI)" 
CDS 437. .1453 

/gene="ANX31" 

/note=" contains annexin homologous tetrad with naturally 

mutated type II calcium- binding sites" 

/codon_start=l 

/product =" annexin 31 (annexin XXXI) " 
/prot e in^idsr " CAAO 8933.1" 
/db_xref=«GI: 3688370" 
/db^xref = " SPTREMBL ; 076 02 7 " 

/translation="MAPSLTQEILSHLGLASKTAAWGTLGTLRTFLNFSVDKDAQRLL 
RAITGQGVDRSAIVDVLTNRSREQRQLISRNFQERTQQDLMKSLQAALSGNLERIVMA 
LLQPTAQFDAQELRTALKASDSAVDVAIEILATRTPPQLQECLAVYKHNFQVEAVDGI 
TSETSGILQDLLLALAKGGRDSYSGIIDYNLAEQDVQALQRAEGPSREETWVPVFTQR 
NPEHLIRVFDQYQRSTGQELEEAVQNRFHGDAQVALLGLASVIKNTPLYPADKLHQAL 
QETEPNYQVLIRILISRCETDLLSIRAEFRKKFGKSLYSSLQDAVKGDCQSALLALCR 
AEDM" 

BASE COUNT 414 a 508 c 463 g 387 t 

ORIGIN 

Query Match 93.9%; Score 1726.2; DB 9; Length 1772; 

Best Local Similarity 99.7%; Pred. No. 0; 



Matches 


1750; Conservative 0; Mismatches 3; Indels 2; Gaps 


Qy 


1 


TGAGTGGAGTTCACTCACATGGATTGAGGCCCAGTTCCTGGGAGAAGAGATGCTGGGCAG 

IIIIIMIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIII 

TGAGTGGAGTTCACTCACATGGATTGAGGCCCAGTTCCTGGGAGAAGAGATGCTGGGCAG 


60 


Db 


12 


71 


Qy 


61 


GAAGGTGTCTGCATGTGGGACTCTGTACAGCCCGGTCCTCTCCCACATCTGGGAGGGGCC 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
GAAGGTGTCTGCATGTGGGACTCTGTACAGCCCGGTCCTCTCCCACATCTGGGAGGGGCC 


120 


Db 


72 


131 


Qy 


121 


AGAGTCAGACAACTGCTGGGTTCGTCCCTAAGAGAGGTCATCTGACTGGCTGTTCAGCCT 


180 



Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

132 AGAGTCAGAOVACTGCTGGGTTCGTCCCTAAGAGAGGTCATCTGACTGGCTGTTCAGCCT 



Db 


132 


AGAGTCAGACAACTGCTGGGTTCGTCCCTAAGAGA6GTCATCTGACTGGCTGTTCAGCCT 


191 


Qy 


181 


AGGCTGCACACACCCCCACTTTCCTCTACCAGGCCACACCGGAGGCAGTGCTCACACAGG 


240 


Db 


192 


IIIIIIIIIIIIIIIIIIIIIIMIIIIllllllllilllMI IIIIMIIIIIIIIII 

AGGCTGCACACACCCCCACTTTCCTCTACCAGGCCACACCGGA-GCAGTGCTCACACAGG 


250 


Qy 


241 


CAAGCTACCAGGCCACAACAACGACACCCACCTCACCTCTGGCACCTCTGAGCATCCACG 

III IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIII 
CAATCTACCAGGCCACAACAACGACACCCACCTCACCTCTGGCACCTCT6AGCATCCACG 


300 


Db 


251 


310 


Qy 


301 


TACTTGCAAGAACTCTTGCTCACATCAGCTAAGAGATTGCACCTGCTGACCTAGAGATTC 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMI 
TACTTGCAAGAACTCTTGCTCACATCAGCTAAGAGATTGCACCTGCTGACCTAGAGATTC 


360 


Db 


311 


370 


Qy 


361 


CGGCCTGTGCTCCTGTGCTGCTGAGCAGGGCAACCAGTAGCACCATGTCTGTGACTGGC- 


419 


Db 


371 


lllllllllllllilllMllllllllllllllilllllllllllllllllllllllll 
CGGCCTGTGCTCCTGTGCTGCTGAGCAGGGCAACCAGTAGCACCATGTCTGTGACTGGCG 


430 


Qy 


420 


GGGAAGATGGCACCGTCCCTCACCCAGGAGATCCTCAGCCACCTGGGCCTGGCCAGCAAG 


479 


Db 


431 


IIMIIIIMIIIIMIIIIIIIIIIIIIIIIllllllllillllllllMIIIIIIIII 

GGGAAGATGGCACCGTCCCTCACCCAGGAGATCCTCAGCCACCTGGGCCTGGCCAGCAAG 


490 


Qy 


480 


ACTGCAGCGTGGGGGACCCTGGGCACCCTCAGGACCTTCTTGAACTTCAGCGTGGACAAG 


539 


Db 


491 


IIMIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIINIIIIIIIIIIIIIIIIIIIII 

ACTGCAGCGTGGGGGACCCTGGGCACCCTCAGGACCTTCTTGAACTTCAGCGTGGACAAG 


550 


Qy 


540 


GATGCGCAGAGGCTACTGAGGGCCATTACTGGCCAAGGCGTGGACCGCAGTGCCATTGTG 

MinillllllillllllllllMIIIIIMIIIIIIIIIMIIIIIIIIIIillllll 

GATGCGCAGAGGCTACTGAGGGCCATTACTGGCCAAGGCGTGGACCGCAGTGCCATTGTG 


599 


Db 


551 


610 


Qy 


600 


GACGTGCTGACCAACCGGAGCAGAGAGCAAAGGCAGCTCATCTCACGAAACTTCCAGGAG 


659 


Db 


611 


IIIIIIIIIIIIIIMIIIIIillllllMllllllllllllllllllllilllllllll 
GACGTGCTGACCAACCGGAGCAGAGAGCAAAGGCAGCTCATCTCACGAAACTTCCAGGAG 


670 


Qy 


660 


CGCACCCAACAGGACCTGATGAAGTCTCTACAGGCAGCACTTTCCGGCAACCTGGAGAGG 


719 


Db 


671 


llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
CGCACCCAACAGGACCTGATGAAGTCTCTACAGGCAGCACTTTCCGGCAACCTGGAGAGG 


730 


Qy 


720 


ATTGTGATGGCTCTGCTGCAGCCCACAGCCCAGTTTGACGCCCAGGAATTGAGGACAGCT 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIllllll 
ATTGTGATGGCTCTGCTGCAGCCCACAGCCCAGTTTGACGCCCAGGAATTGAGGACAGCT 


779 


Db 


731 


790 


Qy 


780 


CTGAAGGCCTCAGATTCTGCTGTGGACGTGGCCATTGAAATTCTTGCCACTCGAACCCCA 


839 


Db 


791 


IIMIIIIIIIIIIillilllllllllMllllllllllillllMllllllllllllli 

CTGAAGGCCTCAGATTCTGCTGTWACGTGGCCATTGAAATTCTTGCCACTCGAACCCCA 


850 


Qy 


840 


CCCCAGCTGCAGGAGTGCCTGGCAGTCTACAAACACAATTTCCAGGTGGAGGCTGTGGAT 


899 


Db 


851 


IIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

CCCCAGCTGCAGGAGTGCCTGGCAGTCTACAAACACAATTTCCAGGTGGAGGCTGTGGAT 


910 


Qy 


900 


GACATCACATCTGAGACCAGTGGCATCTTGCAGGACCTGCTGTTGGCCCTGGCCAAGGGG 

1 llllilllllllllllillllllllllillllllllllllllllMIIIIIIIIIIII 
GGCATCACATCTGAGACCAGTGGCATCTTGCAGGACCTGCTGTTGGCCCTGGCCT^GGGG 


959 


Db 


911 


970 


Qy 


960 


G6CCGTGACAGCTACTCTGGAATCATTGACTATAATCTGGCAGAACAAGATGTCCAGGCC 


1019 


Db 


971 


llllllllllllllllllllilllilllllll mill 1 (III lliillllllllllll 
GGCCGTGACAGCTACTCTGGAATCATTGACTATAATCTGGCAGAACAAGATGTCCAGGCA 


1030 


Qy 


1020 


CTGCAGCGGGCAGAAGGACCTAGCAGAGAGGAAACATGGGTCCCAGTCTTCACCCAGCGA 


1079 


Db 


1031 


IIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIMIIIIIIIIIIIIIIIIIlllllll 

CTGCAGCGGGCAGAAGGACCTAGCAGAGAGGAAACATGGGTCCCAGTCTTCACCCAGCGA 


1090 


Qy 


1080 


AATCCTGAACACCTCATCCGAGTGTTTGATCAGTACCAGCGGAGCACTGGGCAAGAGCTG 

llllllilllllllllllllllllllllllllllllllllllllllllllllllllllll 
AATCCTGAACACCTCATCCGAGTGTTTGATCAGTACCAGCGGAGCACTGGGCAAGAGCTG 


1139 


Db 


1091 


1150 


Qy 
Db 


1140 
1151 


GAGGAGGCTGTCCAGAACCGTTTCCATGGAGATGCTCAGGTGGCTCTGCTCGGCCTAGCT 

1 1 1 1 II 1 1 II 1 II 1 1 II 1 II 1 II 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 II 1 11 1 1 1 1 1 1 M 1 1 1 1 1 1 1 II 
GAGGAGGCTGTCCAGAACCGTTTCCATGGAGATGCTCAGGTGGCTCTGCTCGGCCTAGCT 


1199 
1210 



Qy 


1200 


TCGGTGATCAAGAACACACCGCTGTACTTTGCTGACAAACTTCATCAAGCCCTCCAGGAA 

I { 1 i i i 1 { 1 M I 1 1 1 1 1 1 1 1 1 N 1 1 1 i 1 1 { 1 1 1 1 1 1 1 1 [ 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

1 M I 1 M M M 1 M 1 i 1 1 1 1 1 1 M 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 
TCGGTGATCAAGAACACACCGCTGTACTTTGCTGACAAACTTCATCAAGCCCTCCAGGAA 


1259 


Db 


1211 


1270 


Qy 


1260 


ACTGAGCCCAATTACCAAGTCCTGATTCGCATCCTTATCTCTCGATGTGAGACTGACCTT 

1 1 1 1 i 1 1 1 1 1 i 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 { 1 { 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 


1319 


Db 


1271 


M 1 M 1 1 M 1 1 1 1 1 I 1 1 1 M 1 1 1 1 1 1 1 I 1 1 1 1 1 I i 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 

ACTGAGCCCAATTACCAAGTCCTGATTCGCATCCTTATCTCTCGATGTGAGACTGACCTT 


1330 


Qy 


1320 


CTGAGTATCAGAGCT6A6TTCAGGAAGAAATTTGGGAA6TCCCTCTACTCTTCTCTCCAG 
1 I I 1 i I 1 1 1 I 1 1 1 1 1 1 1 1 i i 1 i 1 1 1 1 1 i i 1 ! 1 1 1 1 1 1 I 1 1 1 1 I 1 1 1 1 1 i 1 1 1 1 1 i 1 1 1 1 1 


1379 


Db 


1331 


( i 1 t ( 1 ( I I 1 I 1 M I t 1 M 1 1 1 1 1 1 M M 1 M M 1 M 1 M I M M n M M 1 1 1 M M M 
CTGAGTATCAGA6CTGAGTTCAGGAAGAAATTTGGGAAGTCCCTCTACTCTTCTCTCCAG 


1390 


Qy 


1380 


GATGCAGTGAAAGGGGATTGCCAGTCAGCCCTCCTGGCCTTGTGCAGGGCTGAAGACATG 
1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 i 1 1 1 i 1 i 1 i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 i 1 1 i 

M M M M M ( I 1 1 t t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 ( ( 1 1 1 M 1 t 1 1 1 ( 1 1 1 > 1 1 1 i 1 1 1 t 1 

GATGCAGTGAAAGGGGATTGCCAGTCAGCCCTCCTGGCCTTGTGCAGGGCTGAAGACATG 


1439 


Db 


1391 


1450 


Qy 


1440 


TGAGACTTCCCTGCCCCACCCCACATGACATCCGAGGATCTGAGATTTCCGTGTTTGGCT 

1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
TGAGACTTCCCTGCCCCACCCCACATGACATCCGAGGATCTGAGATTTCCGTGTTTGGCT 


1499 


Db 


1451 


1510 


Qy 


1500 


GAACCTGGGAGACCAGCTGGGCCTCCAAGTAGGATAACCCCTCACTGAGCACCACATTCT 
1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I t 1 1 1 1 1 1 1 1 1 i I i 1 i I 1 1 1 I 1 1 M I i I 1 I i 1 1 1 1 I I i 1 1 1 1 1 


1559 


Db 


1511 


1 1 M 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 H M 1 M 1 1 1 1 1 t 1 1 1 1 1 1 M 1 1 1 1 1 I 1 1 
GAACCTGGGAGACCAGCTGGGCCTCCAAGTAGGATAACCCCTCACTGAGCACCACATTCT 


1570 


Qy 


1560 


CTAGCTTCTTGTTGAGGCTGGAACTGTTTCTTTAAAATCCCTTAATTTTCCCATCTCAAA 
1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 ! t 1 1 I 1 1 i 1 1 1 1 1 1 1 1 M 1 1 1 1 1 I 1 I 1 I t 1 1 1 I I 1 1 i i 1 1 1 


1619 


Db 


1571 


1 M 1 1 1 1 M 1 1 1 1 M 1 1 1 M 1 1 1 i 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 I I 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 
CTAGCTTCTTGTTGAGGCTGGAACTGTTTCTTTAAAATCCCTTAATTTTCCCATCTCAAA 


1630 


Qy 


1620 


ATTATATCTGTACCTGGGTCATCCAGCTCCTTCTTGGGTGTGGGGAAATGAGTTTTCTTT 

IIIIIIIIMIIIIIIIMIIIIIIIIIIIIIIillllllllllllMIIIIIIIIIIII 
ATTATATCTGTACCTGGGTCATCCAGCTCCTTCTTGGGTGTGGGGAAATGAGTTTTCTTT 


1679 


Db 


1631 


1690 


Qy 


1680 


GATAGTTTCTGCCTCACTCATCCCTCCTGTACCCTGGCCAGAACATCTCACTGATACTCG 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIillllllllllll 
GATAGTTTCTGCCTCACTCATCCCTCCTGTACCCTGGCCAGAACATCTCACTGATACTCG 


1739 


Db 


1691 


1750 


Qy 


1740 


AATTCTTTTGGCAAA 1754 




Db 


1751 


lllllllllllllll 
AATTCTTTTGGCAAA 1765 





SEQ ID NO: 64; OLIGO; 102(b) 
AAT19184 

ID AAT19184 standard; cDNA to ttiRNA; 277 BP. 
XX 

AC AAT19184; 
XX 

DT ll-JUL-1996 (first entry) 
XX 

DE Human gene signature HUMGS00198. 
XX 

KW Gene signature; messenger RNA; mRNA; relative abundance; frequency; 

KW human; cloning; mapping; non-biased library; diagnosis; detection; 

KW cell typing; abnormal cell function; ss. 
XX 

OS Homo sapiens. 
XX 

PN W09514772-A1. 
XX 

PD Ol-JUN-1995. 
XX 

PF ll-NOV-1994; 94WO- JP01916 , 
XX 

PR 12-NOV-1993; 93JP-0355504 . 
XX 

PA (MATS/) MATSUBARA K. 

PA (OKUB/) OKUBO K. 
XX 

PI Matsubara K, Okubo K; 
XX 

DR WPI; 1995-206931/27. 
XX 

PT Identifying gene signatures in 3 ' -directed human cDNA library - e.g. 

PT for diagnosis of abnormal cell function, by preparing cDNA that 

PT reflects relative abundance of corresp. mRNA in specific humaui 

PT tissues 
XX 

PS Claim 1; Page 324; 224 5pp; Japanese. 
XX 

CC A single -stranded DNA (or its complementary strand or the corresp. 

CC double -stranded DNA) which comprises one of the 7837 "GS" sequences 

CC given in AAT19001-T26837 and which is able to hybridise to part of 

CC human genomic DNA, cDNA or mRNA is claimed. The GS (Gene Signature) 

CC sequences were obtained from 3 ' -directed cDNA libraries prepared 

CC from various human tissues; synthesis of cDNA was initiated from the 

CC 3 '-end of mRNA by using poly(T) as the sole primer. Since the 3'- 

CC untranslated sequence is unique to a particular mRNA species, almost 

CC all the 3 '-oriented cDNAs hybridise with specific mRNAs. Each library 

CC is constructed so as to reflect accurately the relative abundance of 

CC different mRNAs in the particular tissue from which it was derived. 

CC The appearance frequency of a given GS in a cDNA library can be 

CC determined (esp. using primers and probes derived from the GS 

CC sequences) as a means of diagnosing abnormal cell function or for 

CC recognising different cell types. 
XX 

SQ Sequence 277 BP; 57 A; 73 C; 55 G; 91 T; 1 other; 

Query Match 15.0%; Score 276; DB 16; Length 277; 
Best Local Similarity 100.0%; Pred. No. 3.7e-123; 

Matches 276; Conservative 0; Mismatches 0; Indels 0; Gaps 0; 

Qy 1476 GATCTGAGATTTCCGTGTTTGGCTGAACCTGGGAGACCAGCTGGGCCTCCAAGTAGGATA 1535 

IIIIIMIIIIIIIIIIIMIMIIIIIIIIMIMIIIIIIIIIMIIIIIIIIIIIII 

Db 1 GATCTGAGATTTCCGTGTTTGGCTGAACCTGGGAGACCAGCTGGGCCTCCAAGTAGGATA 60 

Qy 1536 ACCCCTCACTGAGCACCACATTCTCTAGCTTCTTGTTGAGGCTGGAACTGTTTCTTTAAA 1595 

llllllllllllllllllllllllllilllllllllllllllllllllllllllllllll 

Db 61 ACCCCTCACTGAGCACCACATTCTCTAGCTTCTTGTTGAGGCrrGGAACTGTTTCTTTAAA 120 

Qy 1596 ATCCCTTAATTTTCCCATCTCAAAATTATATCTGTACCTGGGTCATCCAGCTCCTTCTTG 1655 

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 

Db 121 ATCCCTTAATTTTCCCATCTCAAT^TTATATCTGTACCTGGGTCATCCAGCTCCTTCTTG 180 



Qy 


1656 


GGTGTGGGGAAATGAGTTTTCTTTGATAGTTTCTGCCTCACTCATCCCTCCTGTACCCTG 


1715 


Db 


181 


IIIIIIMIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIII 
GGTGTGGGGAAATGAGTTTTCTTTGATAGTTTCTGCCTCACTCATCCCTCCTGTACCCTC 


240 


Qy 


1716 


GCCAGAACATCTCACTGATACTCGAATTCTTTTGGC 1751 




Db 


241 


IIIIIIIIIIIIIIIIIIIMIIIIIIMIIIIIII 
GCCAGAACATCTCACTGATACTCGAATTCTTTTGGC 276 





SEQ ID N0:12; Standard; 102 (a) / (b) 



AF230929 
LOCUS 

DEFINITION 

ACCESSION 
VERSION 
KEYWORDS 
SOURCE 
ORGANISM 



REFERENCE 
AUTHORS 
TITLE 



JOURNAL 
REFERENCE 
AUTHORS 
TITLE 



JOURNAL 
REFERENCE 
AUTHORS 
TITLE 

JOURNAL 
MEDLINE 
PUBMED 
REFERENCE 
AUTHORS 
TITLE 
JOURNAL 

FEATURES 

source 



CDS 



AF230929 1382 bp mRNA linear PR! 03-OCT-2000 

Homo sapiens keratinocyte annexin-like protein pemphaxin mRNA, 
complete cds. 
AF230929 

AF230929 .1 GI : 10436073 

Homo sapiens. 
Homo sapiens 

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi ; 
Mammalia; Eutheria; Primates; Catarrhini; Hominidae; Homo. 

1 {bases 1 to 1382) 

Nguyen, V.T., Buchli,R., Ndoye,A. and Grando, S . A. 
Molecular cloning and partial characterization of novel 
keratinocyte annexin-like molecule identified by pemphigus vulgaris 
antibodies 

J. Dermatol. Sci. 16(Suppl) (1), S14 (1998) 

2 (bases 1 to 1382) 

Nguyen, V.T., Buchli,R., Ndoye,A. and Grande , S . A . 
Molecular cloning and partial characterization of novel 
keratinocyte annexin-like molecule identified by pemphigus vulgaris 
antibodies 

J. Invest. Dermatol. 110 (4), 486 (1998) 

3 (bases 1 to 1382) 

Nguyen, V.T., Ndoye,A. and Grando , S . A . 

Pemphigus vulgaris antibody identifies pemphaxin. A novel 

keratinocyte annexin-like molecule binding acetylcholine 

J. Biol. Chem. 275 (38), 29466-29476 (2000) 

20449022 

10899159 

4 (bases 1 to 1382) 
Nguyen, V.T. cuid Grando, S. A. 
Direct Submission 

Siibmitted (Ol-FEB-2000) Dermatology, University of California at 
Davis, Room 612 D, Neuroscience Building, Davis, CA 95616, USA 

Locat ion/Qual i f ier s 

1. .1382 

/ organ i sm=s " Homo s ap i ens " 
/db_xref="taxon:9606" 
/cell_type= " keratinocyte " 
227. .1264 

/function* "may be involved in the regulation of 

keratinocyte cell adhesion" 

/codon_start=l 

/product=" keratinocyte annexin-like protein pemphaxin" 
/protein_id= "AAG16780 . 1 " 
/db^xre f = " GI ; 1 04 3 6 0 74 " 

/translation="MSVTGGKMAPSLTQEILSHLGLASKTAAWGTLGTLRTFLNFSVD 
KDAQRLLRAITGQGVDRSAIVDVLTNRSREQRQLISRNFQERTQQDLMKSLQAALSGN 
LERI VMALLQPTAQFDAQELRTALKASDSAVDVAI E I LATRT PPQLQECLAVYKHNFQ 
VEAVDGITSETSGILQDLLLALAKGGRDSYSGIIDYNLAEQDVQALQRAEGPSREETW 
VPVFTQRNPEHLIRVFDQYQRSTGQELEEAVQNRFHGDAQVALLGLASVIKNTPLYFA 
DKLHQALQETEPNYQVLIRILISRCETDLLSIRAEFRKKPGKSLYSSLQDAVKGDCQS 
ALLALCRAEDM" 



BASE COUNT 
ORIGIN 



326 a 



411 c 



370 g 275 t 



Alignment Scores: 

Pred. No.: 4.28e-130 Length: 1382 

Score; 1710.00 Matches: 344 

Percent Similarity: 99-71% Conservative: 0 

Best Local Similarity: 99,71% Mismatches: 1 

Query Match: 99.59% Indels: 0 

DB: 9 Gaps: 0 



US-10-018-170-12 (1-345) x AF230929 (1-1382) 



Qy 

Db 



1 MetSerValThrGlyGlyLysMetAlaProSerLeuThrGlnGluIleLeuSerHisLeu 20 

IIIMIIIiliilllllllllllllllllllllllllMIMIilllilllllilllMI 

227 ATGTCTGTGACTGGCGGGAAGATGGCACCGTCCCTCACCCAGGAGATCCTCAGCCACCTG 286 



Qy 


21 


GlyLeuAlaSerLysThrAlaAlaTrpGlyThrLeuGlyThrLeuArgThrPheLenAsn 

1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 M 1 1 1 1 1 1 1 1 1 

GGCCTGGCCAGCAAGACTGCAGCGTGGGGGACCCTGGGCACCCTCAGGACCTTCTTGAAC 


40 


Db 


287 


346 


Qy 

Db 


41 
347 


PheSerValAspLysAspAlaGlnArgLeuLeuArgAlalleThrGlyGlnGlyValAsp 

llllllllllllllllllllllilllllllJllllllllllllllklLllllllilllll 

IIIIIMIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

TTCAGOGTGGACAAGGATGCGCAGAGGCTACTGAGGGCCATTACTGGCCAAGGCGTGGAC 


60 
406 


Qy 


61 


ArgSerAlalleValAspValLeuThrAsnArgSerArgGluGlnArgGlnLeuIleSer 

lllllllllllllllllillllllillllillllllllllllllllllllllllllllll 

CGCAGTGCCATTGTGGACGTGCTGACCAACCGGAGCAGAGAGCAAAGGCAGCTCATCTCA 


80 


Db 


407 


466 


Qy 


81 


ArgAsnPheGlnGluArgThrGlnGlnAspLeuMetLysSerLeuGlnAlaAlaLeuSer 

1 1 1 t 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 t 

IIIIIIIIIIIIIIIIIIIIIMMIIIIIIIIIIIIIIIIIIIIIMIMIMIIIMI 


100 


Db 


467 


CGAAACTTCCAGGAGCGCACCCAACAGGACCTGATGAAGTCTCTACAGGCAGCACTTTCC 


526 


Qy 


101 


GlyAsnLeuGliiArglleValMetAlaLeuLeuGlnProThrAlaGlnPheAspAlaGln 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIINIIIIIIIIIIIMIIIIIIIIIIIIII 

GGCAACCTGGAGAGGATTGTGATGGCTCTGCTGCAGCCCACAGCCCAGTTTGACGCCCAG 


120 


Db 


527 


586 


Qy 


121 


GluLeuArgThrAlaLeuLysAlaSerAspSerAlaValAspValAlalleGluIleLeu 

1 1 1 1 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I 1 1 1 
GAATTGAGGACAGCTCTGAAGGCCTCAGATTCTGCTGTGGACGTGGCCATTGAAATTCTT 


140 


Db 


587 


646 


Qy 


141 


AlaThrArgThrProProGlnLeuGlnGluCysLeiiAlaValTyrLysHisAsnPheGln 

1 1 1 1 i 1 t t 1 1 1 1 1 1 t 1 i 1 1 I 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 t 1 1 1 1 1 t 1 1 1 1 1 1 1 1 1 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

GCCACTCGAACCCCACCCCAGCTGCAGGAGTGCTTGGCAGTCTACAAACACAATTTCCAG 


160 


Db 


647 


706 


Qy 


161 


ValGluAlaValAspAspIleThrSerGluThrSerGly I leLeuGlnAspLeuLeuLeu 

Illllllllllllll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
GTGGAGGCTGTGGATGGCATCACATCTGAGACCAGTGGCATCTTGCAGGACCTGCTGTTG 


180 


Db 


707 


766 


Qy 

Db 


181 

767 


AlaLeuAlaLysGlyGlyArgAspSerTyrSerGlyllelleAspTyrAsnLeuAlaGlu 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIII 
GCCCTGGCCAAGGGGGGCCGTGACAGCTACTCTGGAATCATTGACTATAATCTGGCAGAA 


200 
626 


Qy 


201 


GlnAspValGlnAlaLeuGlnArgAlaGluGlyProSerArgGluGluThrTrpValPro 

lllllllllllllillllllllllillllllllllllllllllllllllllllllllMI 
CAAGATGTCCAGGCACTGCAGCGGGCAGAAGGACCTAGCAGAGAGGAAACATGGGTCCCA 


220 


Db 


827 


886 


Qy 


221 


ValPheThrGlnArgAsnProGluHisLeuIleArgValPheAspGlnTyrGlnArgSer 
llllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


240 


Db 


887 


GTCTTCACCCAGCGAAATCCTGAACACCTCATCCGAGTGTTTGATCAGTACCAGCGGAGC 


946 


Qy 


241 


ThrGlyGlnGluLeuGluGliiAlaValGlnAsnArgPheHisGlyAspAlaGlnValAla 
IIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIllllllllllll 


260 


Db 


947 


ACTGGGCAAGAGCTGGAGGAGGCTGTCCAGAACCGTTTCCATGGAGATGCTCAGGTGGCT 


1006 


Qy 


261 


LeuLeuGlyLeuAlaSerVallleLysAsnThrProLeuTyrPheAlaAspLysLeuHis 
lllllllllllllllllllllllllllllilllllllllllllllllillllllllllil 


280 


Db 


1007 


CTGCTCGGCCTAGCTTCGGTGATCAAGAACACACCGCTGTACTTTGCTGACAAACTTCAT 


1066 


Qy 


281 


GlnAlaLeuGlnGluThrGluProAsnTyrGlnValLeuIleArglleLeuIleSerArg 

IlllllllllllillllUllllllllllllllllllllllllllillllllllllllll 

CAAGCCCTCCAGGAAACTGAGCCCAATTACCAAGTCCTGATTCGCATCCTTATCTCTCGA 


300 


Db 


1067 


1126 


Qy 


301 


CysGluThrAspLeuLeuSerlleArgAlaGluPheArgLysLysPheGlyLysSerLeu 

illlllllllllllllilllllilllllllllllllllllllllllllllllllllllll 


320 


Db 


1127 


TGTGAGACTGACCTTCTGAGTATCAGAGCTGAGTTCAGGAAGAAATTTGGGAAGTCCCTC 


1186 


Qy 

Db 


321 
1187 


TyrSerSerLeuGlnAspAlaValLysGlyAspCysGlnSerAlaLeuLeuAlaLeuCys 

llllllllllllllllllllilllllllllllllllllilllllllllllllllllllll 
TACTCTTCTCTCCAGGATGCAGTGAAAGGGGATTGCCAGTCAGCCCTCCTGGCCTTGTGC 


340 
1246 


Qy 


341 


ArgAlaGluAspMet 345 
Illllllllllllll 




Db 


1247 


AGGGCTGAAGACATG 1261 





